Variable stripe measurements
To carry out the variable stripe measurements, the excitation laser was focused to the sample by a cylindrical lens. At the focal point, the width of the striped shaped beam is around 2 um, as shown in Figure S3 (b). The position of the sample with respect to the striped beam is varied by a micrometre and the output PL from the edge of the sample is recorded and shown in Figure S3 
Comparison of ASE threshold of well aligned and disordered samples
To compare the ASE threshold of the well aligned and disordered samples, an optically smooth area (without cracks) is first identified by wide field optical image. Instead of stripe shaped laser beam, a Gaussian shaped laser spot is directly focused on the sample. The thickness of the ordered sample ( Figure S5(a) ) and disorder sample ( Figure S5(b) ) are both around 500 nm. PL spectra as a function of pump intensity are given in Figure S5 (c).
Compared to striped excitation, the ASE obtained this way required high pump intensity.
Nevertheless, it clearly demonstrates that ASE threshold for the ordered sample occurs at lower value (590 mJ/cm 2 ) than 934 mJ/cm 2 of disordered sample. 
Calculation of resonant modes in a squared cavity
Poon et al. 1 presented the calculation of resonant modes in a squared cavity, Ma et al. 2 used similar theoretical model to calculate the cavity modes in a plasmonic square cavity. The angle of internal reflection is shown in Figure S7 .
Where the sum ! + ! is the mode order, which are integer numbers, n is the refractive index and a is the length of the square. The low loss resonant cavity mode occurs when the total internal reflection boundary condition is satisfied. For the total internal reflection boundary, tan θ c < tan θ < tan (90°-θ c ).Given the 4-fold symmetry of the square, the number of modes in a given spectral range is, 
